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Journey
As I explored many different topics for a thesis, my mind and soul kept taking me back to my childhood
experiences and how connected I was to the mystery of nature. Living in a rental property in an urban
area, I didn’t grow up around fields of green grass but what I did have, I treasured. My backyard was
cement but in the front of our house, there was a narrow bed of dirt with bushes, probably about 3 feet
wide across the front of our house. This narrow bed of dirt became my haven for exploration and
inspiration. As I explored my feelings of nature, I was directed to read the book, Last Child in the Woods,
by Richard Louv by one of my advisors. Every page spoke to me as if we were having a conversation. It
invited new thoughts, ideas, memories, and freedom that I felt when I was in nature as a child. Louv
believes that “The root of all spiritual life is that early sense of wonder” and he asks the question, “when
was the first time you had that sense of wonder?” (p. 48). This question started the journey of my thesis.
Fall time always brings back childhood memories of that early sense of wonder and awe. Around the
middle of September, my neighborhood friends and I would wait patiently for the chestnut tree to drop
our golden “toys” on the ground. I was fascinated with how the chestnut was wrapped so carefully in its
burrow to protect it from its journey to the ground. What intrigued me most was how this “package
design” of pointed needles provided me with such a
beautiful, magical “product” to do with what I wished; the
possibilities were endless! With my paper grocery bag, I
quickly gathered my precious chestnuts. All the kids
scrambled to get their share so I had to be fast! Once
home with my chestnuts, I carefully took each one from its
“package” for a thorough inspection. Although the
chestnuts looked similar, they were all quite different, each
with it’s own story, ready to be cherished.
Figure 1: Chestnuts

Carefully, I washed and dried my new chestnuts and laid them out for inspection to decide which ones
would become a piece of jewelry or turned into another “project.” With a nail and hammer, I set up my
workstation to begin making holes for the yarn that would magically turn it into a piece of art. After
finishing, I would proudly wear my new jewelry of nature and patiently wait for the next fall to uncover
more treasures. This early sense of wonder and awe was, as Louv states, a “spiritual” moment in time,
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and as I experienced these memories again, I knew what I wanted to focus on in my thesis work;
providing children with this same feeing of nature.
Over the last several decades, doctors have named countless childhood “disorders.” What I find most
fascinating with Louv’s description of, what he calls, “Nature Deficit Disorder,” is his bravery for stepping
up and sharing factual research and proven statistics that demonstrates how the absence of nature in
human lives is truly a disorder that is negatively impacting learning and growth, maybe not in the “medical
world” but definitely in the natural world. While in nature, Louv points out that children will “use more
fantasy play, and their social standing became based less on physical abilities and more on language skills,
creativity, and inventiveness” (Louv, 2008, p. 88). As I thought about this statement and the research
Louv points to in his book, I thought what better place to impact children than the classroom
environment.
As a student, I remember feeling confined, trapped and limited. I had so many ideas, questions, and my
imagination was wild, yet I was told to “sit down, be quiet and not to move.” This conflict between
natural needs and the demand for control in the classroom was like a tug-a-war inside of my soul. I
remember being very distracted, frustrated and, what teachers called back then, a “satisfactory & fidgety”
student. Who wants to be “satisfactory?” I wanted to be great, express myself and share my ideas and
imagination; I instinctively needed to be creative, but the classroom demands took precedence over
mine. I felt like I was different because my body needed to naturally move. And still today, this same
experience continues in classrooms. It is like time has stood still in the classroom. There are new
textbooks, teaching techniques, paint on the walls, and blinds; but yet, it’s still the same.
Reflecting on this time of my life, and the passion I felt for bringing the feeling of nature indoors led me
to explore the definition of the “feeling of nature.” I explored the natural movement systems outdoors
and the possibilities of having the same feeling in the classroom. Could the classroom objects take on a
“life” that inspired natural movement as we find in nature; like the child digging in the ground searching
for new possibilities, the freedom of birds soaring in the sky or the sand castles that take on a new shape
with every ebb & flow of the waves?
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Abstract
With all the new technology in today’s world, we are hard pressed to find a “sense of wonder and awe”
unless it is plugged into a wall. As Jonathan Chapman describes in his book, Emotionally Durable Design;
“Modern products seriously lack … character and allure; they are too smart and precise, removing all
possible surprise, mystery and, perhaps above all, charm from the process of engaging with them” (p. 49).
Children spend as much, if not more time at school than at home. The classroom plays a critical role in a
child’s emotional development, yet the objects in the classroom and how they impact learning has not
been widely researched. Teachers use many of the same objects originally designed in the 1800’s while
trying to make changes by using new classroom techniques, which is like using your iPad while driving
your horse and buggy.
This thesis explores how design can uncover and inspire a balance between the demand for control and
need for nature in the classroom to allow freedom in learning, growth and change; termed “Classroom
Habitat.” It challenges and argues that schools need to stop trying to adapt new pedagogical approaches
to traditional classroom design and look beyond the possible into the unknown to find new solutions.
It investigates solutions to providing the “feeling of nature” in the classroom environment. “When
students are in harmony with nature, they feel comfortable with themselves. When they feel welcomed
by a classroom’s ambiance, they enter eager to learn” (Renee, 2004, p. 5).
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Design Philosophy
At times, I see myself more as both a facilitator and designer. What I have a passion for is the facilitation
of change and design is the tool that I choose to employ in realizing my ideas. As a child, I always felt
somewhat of an anomaly, especially since I grew up in a household of accountants! Accepting myself as a
creative person with natural talents has been a life-long process and what I realize now is that I’ve always
been designing and facilitating change in the world, regardless of my job title or position.
To fully understand the fundamental problems, it is critical to start the design process with research.
Without intensive research, designers tend to create more problems vs. solutions. Moreover, research
helps to diagnose and treat, like a doctor, the root problem, rather than just focusing on the symptoms.
Borrowing the process of the ethnographer or anthropologist provides the designer with more than just
research, but real life exploration of behaviors within the context of the design problem. Sasha Barab
defines the role of the designer as a “participatory action researcher” in her article; Critical Design
Ethnography – Designing for Change, “the goal is to empower groups and individuals, thereby facilitating
social change … the researcher becomes a change agent who is collaboratively developing structures
intended to critique and support the transformation of the communities being studied” (Barab, 2004).
As a designer facilitating change in behavior, attitude, and motivation as a process to inspire, I tend to
take the approach that Tim Brown, CEO of IDEO shares in his book, Change by Design; “If we are to
‘borrow’ the lives of other people to inspire new ideas, we need to begin by recognizing that their
seemingly inexplicable behaviors represent different strategies for coping with the confusing, complex,
and contradictory world in which they live” (p. 49).
Drawing from an ethnographic process of research and the design thinking process of companies’ such as
IDEO, I explored the needs of teachers, students and the classroom environment. As I diagnosed the
needs and goals of the student, teacher, and environment, I was able to identify gaps as it related to the
feeling of nature. What I found is a need for natural movement, not just physical, but a system of natural
movement in the classroom that allows greater flexibility for both the student and teacher.
Classroom Habitat’s main objective is to design for the balance of the demand for control and need for
nature in the classroom with intuitive and simplistic solutions.
The emerging product design is named: fidget.
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Classroom Habitat
Learning Environment
How does a “habitat” relate to the classroom learning environment? Let’s first look at its definition:
habitat: the place or environment where a plant or animal naturally or normally lives and grows;
the typical place of residence of a person or a group; a housing for a controlled physical
environment in which people can live under surrounding inhospitable conditions
(Merriam-Webster Dictionary, 2011)
Now lets apply this definition to the classroom environment:
classroom habitat: the learning environment where students and teachers live and grow; schools
become a second residence for students and teachers; the classroom is a house for a controlled
physical environment which students and teachers live under surrounding inhospitable conditions
which is referred to as the balance between the need for control and nature in the classroom.
When looking at the traditional classroom of the 20th century, one can’t help but relate the neat rows
and tethered desks and chairs to factory workers. Not only did the Industrial Revolution change our
family and work lives, it also turned our schoolrooms into machines that mass-produced programmed
intelligence. The teacher, like the machine operator, pushes buttons, fixes problems, performs the same
tasks over and over and troubleshoots. Both are concerned with accuracy, efficiency and output.
Manufacturing over the last 50 years has produced
tangible results, both in the US and countries such
as China, yet society is now demanding to know
at what price? And teachers are left with high
demands in the 21st century to produce
“innovative thinkers” with the same machine.
Educational organizations are working on
innovative learning curriculum to provide students

Figure 2: 21st Century Student Outcomes

9

with the best possible education. The US Department of Education in collaboration with the Partnership
for 21st Century Skills developed the model in Figure 2 to describe the needs of today’s classroom. As
illustrated, the “learning environment” has a wide impact on the student’s success yet there exists a wide
gap of disconnection between the environment and the objects within it, especially in the United States.
(Partnership for 21st Century Skills , 2011)
Sandy Speicher, Director of Design for Learning at IDEO brilliantly describes the 21st century needs in
classroom learning and design:
“Talents such as creativity, collaboration, communication, empathy, and adaptability
are not just nice to have; they’re the core capabilities of a 21st-century global
economy facing complex challenges. Engaged learning can’t always happen in neat
rows. People need to get their hands dirty. They need to feel, experience, and
build. In this interactive environment, the role of the teacher is transformed from
the expert telling people the answer to an enabler of learning. Step away from the
front of the room and find a place to engage with your learners as the guide on the
side” (Speicher, 2009).
Teachers may be provided with new innovative curriculum but if they are stuck in the same “inhospitable
conditions” such as tethered desks and neat rows, they may find it too risky to change. Ann Holder
discusses in the article, Furniture for Schools, a need for incorporating the furniture and objects in the
classroom into “learning furniture” and to look at what students “sit on, work at, eat at, put their
belongings in, find things in, and see their work displayed in that is the key … this is true both at the scale
of the individual pupil, and in terms of the spatial arrangements and combinations of furniture for
different group sizes and uses” (Holder, 2009)
Using learning stations in the classroom is a strategy that has proven a success at integrating different
learning styles within lesson plan development. By moving away from the traditional lecture-style
approach to working in teams, pairs or independently, students are interacting with the environment
based on how they learn. For example, the “writing center” may have different projects or activities
students can work on, all with the same outcome but using different learning methods. Within this
structure, teachers become the “guide on the side” that Speicher describes (Speicher, 2009). This sort
of animated, interactive approach to education not only “requires more space, but also merits built-in
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flexibility … furniture, equipment, and cabinetry and storage options will be portable to move from room
to room or work in a variety of configurations” (Architects, 1998)
Collaboration is a critical 21st century skill that students need to learn in order to survive in the future
workplace. Learning stations empower students to work together in groups while facilitating the
collaboration process. As Tim Brown describes, it is not enough to just teach students to “think,” what is
key is that they become “integrative thinkers” and that “they resist the ‘either/or’ in favor of the
‘both/and’ and see nonlinear and multidirectional relationships as a source of inspiration, not
contradiction … most successful leaders … ‘embrace the mess’’ (Brown, 2009, p. 85).

Control vs. Nature
In today’s classroom, by trying to make sense of this “chaotic world … rigid rules, formulaic principles,
theoretical structures, mathematical systems and a host of other regulatory systems” are used to define
the learning environment resulting in a “cage-like world of predefined rules” that cripple learning making
it difficult to adapt to changing times (Chapman, 2005, p. 47).
The classroom environment is always at odds; it needs some level of control to provide students and
teachers with the foundation of trust as we find in a “home,” yet without the flexibility, freedom and
feeling of change that we find in nature; inspiration, creativity and innovation will be lost. Holder believes
that if we shift the conversation from “prescriptive rules” to “permissive guidance,” the resulting
environment may be more complicated to manage but that teachers will produce amazing results
(Holder, 2009).
As shown in Figure 3, it is finding the balance of control and nature that is the foundation of this thesis:

Control

Nature

safe

unpredictable

rules

change

order

movement

stable

free

Figure 3: Control vs. Nature
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Chapman best describes the need for the balance of control and nature in order to grow as individuals
and as a society as the following:
“we are continually growing and evolving – both as individuals and as a societal mass
– and therefore may be described as existing within a similarly linear evolutionary
timeline of perpetual growth and change. The nature of this kind of psychosocial
evolution, however, yields even greater complexity, as it is both metaphysical and
precariously random … we grow in reactance to the unpredictable and random
experiences that we encounter through our daily lives” (p. 44)
The power struggle that exits between control and nature in the man-made artificial classroom creates
an atmosphere of frustration, stress and, what is often viewed as hostility.

Emotional Engagement
Students spend as much if not more time at school than at home, yet there is little emphasis in research
studies placed on how to emotionally engage students in the school environment as compared to the
home. “It is unsurprising that furniture holds a high weight in our memories of learning environments …
it is the main interface between the user and the building” (Holder, 2009).

When you look at this picture (Figure 4),
does it bring back memories of cold, hard
and uncomfortable chairs that were too
small or too large? Do you get a sense of
feeling tethered, confined, and not able to
move in fear of getting punished? “Our
attachment is really not to the thing, it is to
the relationship, to the meanings and feelings
the thing represents … we become attached
to things if they have a significant personal

Figure 4: Traditional Classroom Design

association” (Norman, 1988, p. 48)
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The design of the traditional classroom may have worked in the past to pump out “workers” but in the
21st Century, “thinkers” and “problem solvers” are needed to make positive and sustainable change in
our world. Moreover, it is critical that design and curriculum become integrated as one cannot function
properly without balancing the other. Chapman stresses the need for designing objects that take on a
“life” within its environment as a way to improve emotional engagement; “Designed objects and
experiences provide a tangible means for us to engage with the world on this existential level, and the
potency of objects in symbolically designating our particular being cannot be overstated” (Chapman,
2005, p. 38).
When students emotionally feel a sense of freedom, sense of awe and wonder, and inspiration that is
found in nature along with the safety and trust in the boundaries of the environment; creativity flourishes
and expands into unknown possibilities. Brown stresses how important the habitat or ecosystem of an
environment shapes learning; “What is prerequisite is an environment – social but also spatial – in which
people know they can experiment, take risks, and explore the full range of their faculties … relaxing the
rules is not about letting people be silly so much as letting them be whole people ” (Brown, 2009, p. 32).

Designing meaningful subject-object dependency in the classroom environment achieves deeper and
more immersive modes of prolonged user engagement. “We must conceive products that actually
depend upon users … facilitating the relation of authentic and meaningful interactive experiences that go
beyond the virtual, toward the actual” (Chapman, 2005, p. 74)

Natural System of Movement
“sitting for more than 10 minutes at a stretch reduces our awareness of physical and
emotional sensations and increases fatigue”
….Eric Jenson, brain-based learning strategy expert and author
Playing, running, jumping and feeling a sense of freedom is not only a desire but a human need. When
children are locked indoors all day within a controlled environment, stress and tension build, and learning
suffers. In July 2010, the Division of Adolescent and School Health at the U.S. Department of Health and
Human Services issued a research report, The association between school based physical activity, including
physical education, and academic performance, to better understand the changing needs of students and
teachers.
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Methodology of Research
For this review, relevant research articles and reports were identified through a search of nine electronic
databases, using both physical activity and academic-related search terms. The search yielded a total of
406 articles that were examined to determine their match with the inclusion criteria. Forty-three articles
(reporting a total of 50 unique studies) met the inclusion criteria and were read, abstracted, and coded
for this synthesis. Coded data from the articles were used to categorize and organize studies first by
their physical activity context (i.e., physical education, recess, classroom-based physical activity, and
extracurricular physical activities), and then by type of academic performance outcome. Academic
performance outcomes were grouped into three categories: 1) academic achievement (e.g., grades, test
scores); 2) academic behavior (e.g., on-task behavior, attendance); and 3) cognitive skills and attitudes
(e.g., attention/concentration, memory, mood). Findings of the 43 articles that explored the relationship
between indicators of physical activity and academic performance were then summarized (Division of
Adolescent and School Health, 2010).
As we see in Figure 5, of the nine studies explored in the classroom-based physical activity category,
eight found positive associations between classroom-based physical activity and indicators of cognitive
skills and attitudes, academic behavior, and academic achievement; none of the studies found negative
associations.
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Figure 5: Classroom Physical Activity Intervention Studies

With budget cutting, schools face greater demands for more in-class activities and less time outdoors and
in physical education. Most activities reviewed in this report used short breaks (5–20 minutes) that
required little or no teacher preparation, special equipment, or resources. However, what if the student
was able to move when his/her body felt naturally compelled to do so, wouldn’t that be the same, if not
better, than “taking a break” to exercise? What if, in addition to organized exercise, the objects that the
student’s use everyday could help their bodies move; would the movement become more “natural?”
James Levine, a Mayo Clinic obesity researcher considers seeing children move around while learning as
the biggest reward. "Children are so amazing…they are adaptable and actually love to learn, we just have
to let them move naturally" (Melville, 2006). Inspiring children to move seems intuitive and makes good
common sense, however, the culture of the traditional classroom runs very deep in our society. If it is
clearly healthy for children to move and it will improve academic performance as indicated in the
research found by Division of Adolescent and School Health, why is it that schools are slow to change?
Why are teachers still saying; “sit down…stay in your seat…don’t run…stop squirming…don’t fidget.”
Are teachers and administrators afraid of policy, process, tradition, or is it the fear of the unknown?
Harvard professor John J. Rately and Bob Nellis of the Mayo Clinic conducted a study of a class using
stability balls to sit on and concluded that movement in the classroom stimulates the brain and allow it to
better take in and process new information. "I think there is a growing body of research that supports
that there is a link between moving and learning," Kilbourne said. "We did not evolve to sit in chairs all
day. We are moving beings" (Aupperlee, 2009).
Cognitive and motor skills appear to develop through dynamic interaction and improve academic
performance. Positive benefits that increased physical movement have on the brain’s physiology that
relates to the classroom learning environment are: (Division of Adolescent and School Health, 2010)
Physical benefits:
– Cerebral capillary growth
– Increased blood flow
– Increased oxygenation
– Production of neurotrophins
– Reduced obesity rates
15

Classroom benefits:
– Improved attention
– Improved information processing of storage, and retrieval
– Enhanced coping
– Enhanced positive affect
– Reduced sensations of cravings and pain
Neil Fleming, professor and author, believes that people naturally follow one of four learning styles:
auditory, visual, kinesthetic and tactile. Fleming describes the kinesthetic/tactile learner with the highest
need in physical movement (Wikipedia, 2011).
Although children do not need the same level
of natural movement based on learning styles,
they do have common fundamental needs.
According to Maslow’s Hierarchy of Needs,
physiological needs such as oxygen and
exercise must be met to feel a level of safety
and trust needed to build self-esteem,
confidence and happiness. (see Figure 6).
Given that children are spending most of their
day in the classroom environment, the need

Figure 6: Maslow Hierarchy of Needs

for creating a hospitable habitat that meets the very basic physiological needs is critical for the student to
feel a sense of safety and trust. Without this foundation, the student may become emotionally
disengaged leading to lack of focus, creativity and increased frustration.
Children’s’ bodies are meant to move, even if it is just standing, The following research studies prove the
need for children to get up and off their backsides (Spinabella, 2011)!
Research studies by Alf Nachemson, MD shows how standing is healthier than
sitting. In fact, the sitting position places 30 percent more stress on the lower back
than standing. Another study conducted by D. Sousa demonstrated that 15 percent
more blood circulates through the brain when one is standing up and leads to
16

increased learning and retention. In 2006, Mahar, Murphy, Rowe, Golden, Shields,
and Raedke reported in their research that an activity-based classroom program
was effective in improving on-task behavior during academic instruction. Dr. Marc
Benden noted in his study that standing desks seemed to increase alertness and
attentiveness while decreasing disruptive behaviors.
Tom Auld is a 5th grade general education teacher in Naperville, IL. He initially used
standing desks for his more active students. He says, "My students became more
calm and more focused while using the standing desk. The fact that they were able
to combine standing with movement of their body and legs while at their desk
made all the difference. The desks became so popular in my classroom that all the
students wanted to use them. I now have a rotating schedule so everyone gets a
turn."
Germany’s “Health Back Campaign” shows positive results for less time sitting in the classroom (Dynamic
Sitting - Better Learning, 2007):
Many people still believe that children have to sit in an upright and relatively static position. These
conditions are especially detrimental to the spine of adolescents in their highly sensitive growth stage.
The results are well known: 48% of all 11- 14 year
olds suffer from damaged posture, 44% of all
fourth-graders complain about occasional back
pain, and 8% about permanent back pain! In
addition, 43% of all elementary school children
suffer from occasional difficulties concentrating
while 12% have constant problems with
concentration. Tension and motor disorders

Figure 7: Healthy Back Campaign Natural Movement

contribute further to aggravate this problem. This problem, however, can be solved … chairs which
adapt to a child's natural need to move … even if such furniture cannot make up for a lack of exercise it
can contribute considerably to a healthy development of children and adolescents. Posture-relevant
organs and muscles are rhythmically flexed and relaxed, blood circulation remains active, the brain's
oxygen supply is uninterrupted and the brain's metabolism thus unaffected (see Figure 7).
17

Design Process
As I explored the classroom studies and research, I knew that it was critical to be in the environment
with the teacher and students. I was reading the Rochester Health magazine and came across an article
about a grant given to School #34 in the City of Rochester for alternative furniture to help with
movement in the classroom. How exciting to read about a school that shared my same interest!
Ironically, School #34 is where I spent my childhood from kindergarten – 6th grade! Is it a coincidence
that my thesis research took me back to my elementary school or is it really just the circle of finding
oneself again?
Since leaving the school in the 6th grade, I have not been back in the building. As I entered the school on
the first meeting with the Principal, the smell immediately made my insides start to move around, as if my
soul was remembering. It was a pleasant and safe smell, but it also brought back some feelings that were
not so pleasant given that my childhood outside of school during this time of my life was very chaotic.
After an inspiring meeting with the principal, I slowly walked around the school and tried to place myself
back in the school, as a child, so full of wonder and awe, always wanting to explore.
After our first meetings, I started observing classrooms from kindergarten – 6th grade at the school. In
addition to School #34, I observed classrooms at an elementary charter school in the city, and a
suburban middle school in Webster, NY. I found the teachers inviting and interested in my thesis topic,
especially how to provide children with a way to move without too much disruption in class, finding that
balance between control and nature.
The following pages describe my observations, research and exploration with design concepts leading to
my refined design; fidget.
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Design Research
Classroom Observations – (k – 6th grade)
Objects (aka – furniture)

Environment

Difficult to adjust

Static

Confining

Obstacle course

Messy and unorganized

Workstations vs. desks

Heavy & bulky

Students trying to move

Hard to move

Sitting on floor uncomfortable

Happy Feet – kids just want to move!
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Happy Feet! – kids just want to move!
Lack of activity destroys the good condition of every
human being, while movement and methodical physical
exercise save it and preserve it. ~Plato

(click to watch video)
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Teacher Survey
26 responses / Pre-K – 7th grade
(see Appendix A for list of survey questions & complete results)

Results
73% use a combination of desks and tables for writing surface
30% stated that students sit at the desk ALL at the same time only 40 – 50%
of the day
73% of teachers have students sit on the floor
Summary of teacher & student needs
1. create more space for group and individual projects
2. ability to connect surfaces together to go from individual to groups
3. allow increased movement of student's body
4. floor is dirty and children don’t have anything to write on
5. not enough space for workstations
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Product Research
Traditional classroom furniture
Pros:
durable
adjustable
chairs stackable

21 lbs. - $280

Cons:
static – does not move with body
difficult to adjust
heavy – difficult to move
high cost on natural environment
shipping
steel construction
high retail cost
not flexible to change with needs

20 lbs. - $135

due to high investment, schools keep
longer than needed

40 lbs. - $325
22

Product Research
Modern classroom furniture
Pros:
durable
chairs stackable
modern look & feel
better use of materials
and manufacturing process

21 lbs. - $280

injection-molded plastic
laminate & wood
Cons:
static – does not move with body
difficult to adjust
heavy – somewhat difficult to move
high cost on environment
shipping
steel construction
high retail cost

20 lbs. - $135

not flexible to change with needs
due to high investment, schools keep
longer than needed

38 lbs. - $500
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Product Research
“dynamic” classroom furniture – inspired by natural movement
“Stand up for Learning” desks
Pros:
durable
promotes standing
adjustable
“foot sway” inspires natural
movement of body
Cons:
difficult to adjust
heavy – difficult to move
high cost on environment
shipping
steel construction

33 lbs. - $335

high retail cost
not flexible to change with needs
due to high investment, schools keep
longer than needed
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Product Research
Stability Balls
Pros:
fun and inviting
provides front, back and side-to-side
movement
builds core muscles
inexpensive (ball only)
able to sit, move and work on a writing
surface at the same time
schools are starting to use in classrooms
lightweight and easy to move
material – less impact on environment
than traditional furniture made of steel

$25 - $50 (depending on size)

Cons:
dangerous – kids can fall backward on
balls without backs
too much movement – need some
control (ball without back)
loss of air causes the physical benefits of
the ball to decrease
ergonomic benefits are controversial
“ball chairs” are not stackable making it
difficult to store
not adjustable

13 lbs. - $120 (chair only)
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Design Intent
Design a modular system that inspires natural movement.
Provide children with an object that is fun yet functional with many
possibilities.
Help children to feel “safe” to be free and explore.
Reduce feeling of confinement.
Inspire children & teachers to build their own environment based on
individual and group changing needs.
Simple, inviting, flexible, and intuitive
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Inspiration
Play
Every person that I showed this rocking
horse picture to smiled and said it brought
back happy, playful memories.
Its motion and the feeling of defying gravity
provided inspiration. When moving back
and forth, there is a sense of freedom with
enough control to not fall.

Movement
“Weebles wobble but don’t fall down” – what
a revolutionary innovative design of a toy that
could move but not fall!
What inspired me most is the side-to-side
motion; there is enough of a curve at the
bottom to move but the weight and the shape
of the design won’t allow it to tip over.
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Material
When my daughter was a child, she
had a table and chair similar to this
rotationally molded set.
The plastic is easy to clean, lightweight
and the manufacturing process of
rotational molding allows for durability
with a cost effective method.

Modular – building
Lego’s inspire building and creativity with
its endless possibilities.
It is the connection of the Lego’s that
fascinates and inspires me – a modular
world of learning how objects and
systems work together like the building
blocks of collaboration.
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Concept Development
Ideation – writing surface
As I explored writing surfaces, i.e., desks, I started to think about the functionality of music
stands and tripods – especially how both adjusted to the user / product. These objects
are able to move freely around the room and store easily which would work well in a
classroom environment. However, as I continued to think and sketch different designs, I
felt as if I would be just adding another problem rather than making a true difference.
Although the below design concepts may save space, the “clumsiness” of the structures
started to become more rather than less complicated – back to the drawing board!
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Ideation – sitting surface
I loved the movement of the stability ball and that the side-to-side motion provided
positive physical benefits with core muscles. In addition, the springs found in the rocking
horse in the park was an exciting element that I thought would work well with a sitting
surface. As I explored and sketched the possible sitting surfaces, I continued to force
myself to be more free and think about organic shapes and lines. I become more “loose”
with my thoughts and designs, yet, I still felt a need to simplify, take away…less is more!
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Ideation – sitting surface – simplified
By removing the post on the sitting surface and simplifying the design, I started to feel like
I was getting closer to a solution that was meeting my original design intent, but still didn’t
feel like this idea inspired a natural movement system in the classroom. I was still
disconnected from the overall concept and my ideas. I knew that I needed to keep going.
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Ideation – sitting surface – getting there …
Then I thought; what if the design was a holder for the stability ball similar to the “ball
chair” but a better design that inspired movement? After drawing the below sketch, I
started to feel more connected with my overall design goals. Balls could be removed and
used with or without the “holders” and the “holders” could also be used independent of
the balls. Maybe the “holders” could stack? And by curving the bottom, it could rock
back and forth & side-to-side, similar to the weeble, without tipping over. One problem is
that they may not be stackable causing a space issue. And then I started to finally “play”
with the design - I was on to something!

32

Ideation – refined design – creating the “system”
As I played with the design, I turned it around and noticed that because of the flat surface
behind the seat, the design could turn into a writing surface. Given that the object is
designed to stack as a sitting surface, when used as a writing surface, the objects can
connect and extend. How exciting! I was finally starting to have a breakthrough with
designing a simplified system! A handle was placed on the back to make it easier to pull
and lift. One problem with connecting the writing surfaces was that it wasn’t stable, so I
designed an extrusion to fit into the handle that would lock the two surfaces.

Based on my research, I knew that children like
to place their feet behind them under a surface
so I made the shape concave where the feet
would go. After making this modification, I
turned the object again and realized that by
making this design change, I created a surface
that could be a stool! Next step - sketching the
design in the 3D world!
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Ideation – refined design – 3D sketching
Using clay to sculpt the refined concept helped to shape the organic form before moving
into the final design phase of computer modeling & rendering (starting on page 35).
(click below for video)

34

35

36

37

38

39

Manufacturing & Materials
Manufacturing Process - Rotational Molding
uniform wall thickness
strong & durable
lower manufacturing costs
sustainable – research bioplastics
lower costs - approximately $40 / quote
provided by Little Tikes Creative Product
Manager
Material - High Density Polyethylene (HDPE)
explore bio-plastic
easy to clean
resistant to scuffing
strong & durable
high-density polyethylene
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Outcome
Thesis Defense – January 28, 2011: Passed
Thesis Show – April 18th – May 8th, 2011, RIT Bevier Gallery

Rochester City School District Presentation – April, 2011:
Met with Kathy Mykins, Director of AVID Program, of the Rochester City School District to present
research and design concept for feedback. Kathie expressed a need for the research and felt the fidget
design concept was a good step forward. She liked that it allowed children to move and was easy to
clean, especially for younger student classrooms. Main recommendations from Kathie included; continue
to explore ways to make objects adjustable and to tour School #33 which recently went through the
“modernization program.” Kathie and the Principal at School #33 provided me with a tour of the school.
What I found was a beautifully designed building with the same traditional furniture in the classroom.

Little Tikes – Analysis of Fidget Design:
-

end-user price: approx. $40 for large size

-

fidget design good for rotational molding process

Provisional Patent Application for fidget design filed: February 2012
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Conclusion
Moving away from the traditional pedagogical approach to one that teaches collaboration provides
designers with an opportunity to make a positive impact, which is at the very heart of my thesis,
Classroom Habitat. The fidget design is just one proposal in this ever-changing critical dialogue.
Exploring how design can engage the student and teacher to form a mutual respectful relationship built
on trust continues to be an exciting challenge. It is a critical problem in our society with graduation rates
continuing to decline in many US cities along with the change in the traditional linear type educational
process. The fidget provides the balance between the perceived necessity for control in the classroom
and the natural need to move. Rotational molding not only provides durability, uniform wall thickness
and a tough surface, but it is also more cost effective than current classroom designs providing less risk
for school systems to incorporate the design into classroom budgets.
I believe that the fidget design is a step in making positive change by providing an inviting and functional
element to the classroom that inspires natural movement for students and teachers. By creating a
natural system of movement, the Classroom Habitat takes on a life that changes based on emotional,
physical and educational needs.
Design Intent Accomplished:
Designed a modular system that inspires natural movement.
Provides children with an object that is fun yet functional with many possibilities.
Helps children to feel “safe” to be free and explore.
Reduces feeling of confinement.
Inspires children & teachers to build their own environment based on individual and group
changing needs.
Fidget design is intuitive, inviting, simple and flexible
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